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(54) ELECTRONIC ENDOSCOPE DEVICE 

(57) Abstract 

PROBtEM TO BE SOLVED: To securely compensate the 
level difference between elements and channels of solid 
imaging elements without adding a compensation circuit 

SOLUTION: A CCU 3 provided with a video signal 
processing circuit can be detachably connected with an 
endoscope 2 mounted with a 2-channel reading type CCD 
-4rand the CCU 3 compensates white" balanc^as~well as 
a level difference between both channels when the 
endoscope 2 is replaced. The 2-line output signal from 
the CCD 4 is converted into a digital video signal, 
clamped in digital by OB clamp circuits 13a and 13b, and 
the white balance of the video signal is compensated by 
digital multipliers 14a and 14b at a latter stage based 
on a multiplication coefficient fed from the CPU 34. The 
CPU 34 calculates a white balance compensation 
coefficient and level difference compensation 
coefficient based on the video signal averaged level 
calculated by the OB clamp circuits 13a and 13b. 
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x-mhixtcm^m^m^-mm^ff ? m^mm^tm 

ftfrlB 2 St©f S?*AH!fcffem-§-<ott«r tfi^mmrt^ 
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[o o o 3 ] rrortSigfw- ofc, JfASBOftiSK: 
BtHftffcilHK M*.tfCCD&SRU ttftttffioffeS: 

[0004] JfcfflBLUiWfctf^WSpS - 1 3 3 6 3 1 

-rt^x-*?*. r<o^fig<occDir*jv^Ti±» m^-m^f 

^<E>tfe>o£Ai7-f vFfloffi^jfa^-w u^i/iot 

(000.5]SoT> r^aj^^^fcttE^Tt* 
^7°?^ .is UX u^j\^\S. h o # ottiE Srff o X V * 

CI £ fcfT*>*iX<^fc«, 

(OO 06] 50 
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3£<Dm.=FfH$immwxi-t. c c d <omti ^^mzmft 

[0007] ±S*ffitt:£3iLTft $tvfct><£> 

X% MjE®&ae><B@BfritA]-*-£:: t*<, 

BT«*«^rta«aiEB*:«tt-*-«-i:4rBfl&i: ttv^ 

So 

[0 0 O 8 ] 

-5A/D^&3§<k, 8iJf5 2^;&<axv^/MJ^m#<E>{ii 
[0 0 0 9] 

imm<omm<Dmm] kt. isa5£#j$Lx;*:$gi?3o3i 
McoMffizmw-rZo mite^vm6\tt&w<D&im 
mmmv^m *) , la 1 tta?-rtmig3£ttw^« wss& 

looioIBi tr^-r «t b \z&mMMm<nn*f*i&8i 

G. B<offiffi&^W?feSrrt^2lc|S(t? 3 tt/c^L/j: 
YXz.&Wrtim^Xstt^KWmm.h. CC 

b'i V Mr= ^ ,t LTfllfiK $ frX 

[00 11] rtft»2l4. CCU3lc*tU-C#J&g£l;: 

Tfct), %mmm.^h : 7-i h'zmtxm&nmz 
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10 0 12] *fc, ftum2\z&*=i~-7mm$:"nm-t 

-fl DiS^fcCCU 3\zmbftZ>£ pl:/£ott^ 0 C 

^@T-|*w*t^f&S<OCCD4 fc«ttbfc««*0>rt 
M2^CCU 3lr^$ixTfflt^^5o 
[0 0 13] — ^1 DlnJ&Sii, C C U 3 tf>Jgjf-[H] 

:/I D(If^7^ h#:/9 3 5&^bT2&E!Bfflfc>C 
PU3 4l^^>Wo ROM33t, 
"7^- h^^O 2 9 £^LT&#0&{PJ)<^ROM2 7 
««S;h,T:l8 9 r CPU 3 4lifttjfa^=i-y I Dfa-^-^r 
SCCCDoSfiWJL, C C DWJm 2 #0h]S& 
) WD ROM 3 3 £,#^iH]£g$!<£>ROM2 7 l-i££ 0 

10 0 14] CCU 3 0S#EI#{HJi;rW\ ROM27, 
13JW«^3§£Ie]*§ (J£AT. SSGtfBtf-r*) 2 6, tK 
£3B&& (WT, CXOt^m-tZ) 2 8, CCDK7 20 
-Y^lHlS (DRV) 2 5^Klte>tt, SSG26(^[tlA 
Sr&lCCCD h~747®?&2 5lCj;i9 CCD4^SItC 
/&CfcCCD^iMi^^&£;ft,£ J: 5l:^oTt^o 
2&0S&MCI3:, ROM 3 3, SSG3 2, ^rSETKS* 
fifS («T\ VCXO^Ett^) 3 1, ttft^iHiies 



(WT, PLL^lE^-r^) 3 0^\thtl. PLL3 
0T~&;#[hI*8«!!£ 2»c(Hl¥Sffl3^^te^?!)^?>ttfc4t 

10 0 15] SSG2 6, SSG'3 2lt FPGA (Fi 30 
eld Programmable Gate Array ) \ZXffif&£tlZf*\ffl{B 
#*±EI»"C*>9'. CPU3 4^?,cOCCDflSi](5fl: 
) <t <9 5g^*tt-5ROM2 7, ROM33toFPGAW 
yvV? Ar-^l: <fc o T^Jve^xC C D <og&UiJ£ D 

[0 0 16] SSG26I1CX028^^^P5'^|: 
4^LTCCD4l:WltMt6o SSG3 2I^VC 

xo3 i frh<D? a x vm%-&mm(Dftm*'{ $ 40 

>^m^Sr$83EU CCU 3^2&(nI^ffl!lW#l£lK^ci 

[0017] ftum2<n9£mzmm£frtcccD4te, 

2^m<oi^W-^^^^^^ir^2^\^^m^ 
LIOt)^$)^ C'C'DK»«^a<5t^-C*P5*«ft 

^^■^-tv-Fixtti^i-^o ^^>2^iK^»CCD£i5^m-^ 
te, C C U 3 ICSIJ bilfcPl-^ 2 ^iK<Of|^I(5lK 
IZX&mZthZ* Z^>CCDtB^fS-^ti. R». 50 



fto"C*59, R, G, B^«-fej*»0(s-g-J»5fiFSJ>]«}^ 
C'CU 3lc2l?>*L5o 

loo 18] ccu3trii, 2%k%t<Dm &tt±misif&t b 

X. ^!)7>y6a, 6b, 7>/8a, 8b, CDS 
[El*g9a, 9b. vi—s<X7 4/U# (LPF) 10a, 
10b, >7y/®Sl 1 a, lib, A/D«l 
2a, 12b, Cx^ESS 13a, 13b, -r ^ 

^fg^gl 4a, 14b,7-f>^ j e!il5a, 15 

b^Kittn. ®#®K«lo^y a , 6b£2 

^kmnm<or^s a , 8b^myi/->3yh7 

[00 19] 2^^cOCCDtU^m^ti, &*IsIft«<E> 

/ji/yyea, 6 bicj: 9tit»s£tL, 7-fyi/->3 

V h^^^ 7 a, 7 b5r^bT2j?:[Hl2Sfi!lCOr>'^8 
a, 8 btC^6>*XTlit«g£;h,£o — 8 b tf>££J 
^JtiP L L 3 0t-t>^^>n, P L £ 3 0 trJ;oT 2#0h] 
Kij(7)VCX0 3 1 jJSJB^-rS^oy^ iS#|slBffl!<Z> 

cxo28 &5£±-t z> ?vy?t <Dmi*mBmm&»v 

^„ 7^8 3, 8 b^liCD S[n]?g9 a , 9 

* 1 O a , 10b y-r* bm»&sk±<Dm»9u&& 

[0 0 2 0] o— ✓ 77^/1^ 1 0 a , 1 0 b <D\&?}\± 
_^7y»l la, 11 b \Z X *) T-T^x #?=7 
Ixfc^T ^V/D^^ 1 2 a , 1 2 b \Z i V^b^~/w|fe" 
««^-SC»SttS« 7^^/^(I^OB^7yy 
0Sl3a, 13bia0f^/^7^n, M 
©^/UllfSi LTOf^^^lLSl 4 a , 14 
btcfcoTCPU3 4^e>2l?>ns**«»S:S^«t« 

Sl4a, Mb^l^-fy^^nSa, 15b 

\zmmzmz&i£thx&&\cmfrm£*x. mic^o 
u * ta^ t mmmm m <o^^ ^ 

[002 1] 7^y^!115a, 15b^Sl:tt, 

*i*is&m&iki e, ffi*Aaisii8i 7, i3f£Hfc;^y 1 
y^r-^ hy ^^081 9, < y ). *HEi§itt 

2 0, S)I^^!)2 1, ^Jh®^^ey2 2, D/A^ 
§§2 3, 7 5 Q K^-T ^(HlK (7 5 QDRV) 2 4 d«R 

[0 O 2 2] StrfE^-f y^!)15a, 1 5. b<OM?)<D 
ttffttniEHS 1 6 id <£ 9 ttffififi^ 
^BlW^fftjix, fet^toSlHlKl 7T^^^_hlr^^^ 

^tftonSo ra«F<k>«*y 1 8tr(i, i^^sitHiKi 7 
^?>m^i$n^R, g, Bo^fe^^swsft:^^^^ 
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f&&<n^$m%k&m\^m%^th % r, g, Bommt 
=-t^ v v ? i 9 \zx *) &$mt>mt>^ 
m%2 o<D\&j3vzwm** i J 2 i , n±m^^v 2 2* 

g, Bft^^m$n^e^m^7 5Q K^^^tHi^ 
[00 2 3] mz^ z.<D£o\zm&£nttmi&mm<D 

[0 0 2 4] ^tt^vV^Elfci la, 11 bomit 
&M<Dym*^\^tLh<DXhZ><> @2tc*5V^T. 
EEVref O h i/T'S^ h Aii, ^g^A/Df Ml 
2 a, 12 bOU77 UV^fUBEO Ks^JU** Y ^X 
*>3o ^7y/lelSlla, 1 1 h\Z.l£tfZ>T~rvsf(0 
Z^l/^nmi. i^TvTt.): 9^A/D^Ml 
2a, 12b^U7r 1/ l/^m&(Di& Y A £ *9 ^ < 

(CCD<DOB^<Dffi#U^</U) <t7£o-0^ 0 
^^V^tnlSgl 1 a, 1 1 blr^t), 
10a, 10b <D^m^tf^Mm^-<OOB U^/U 

fcmfezftt^? ^i/^nm^? 7>-7&ftz><> 
[00 2 5] -m^. ftmmwft(D\m&;7-4^*tzmm 

mt£Z>fc*b. Ei2^"rj:9frccDai^jff^-ttR f 

G, BC0#6^^M*>soMS:*C-CU^9o jgi 
CDffi^m^^fe^^S^^^x^^^j;^^ 30 

1 o o 2 6 ] ^ r -c\ ^mmmmxi±o b?^ 

13a, 13 blrJ;ot#feS^O B W</U<D^i£ii££r 

[002 7] ^7 >^lH]?S 11a, lib (OmiltiLA/ 
D£i&8£l 2a, 12 b T*f^^/U(ltl:^ft$ntO 
B^^^^lHlJKl 3a, 13 bfdA^Jh^o OB^7 
>^IhJ^ 13a f 13blt 03 l^-r J; 5 OBI/ 40 
^/l^iS^S 3 6 ^ y?—# v 3 7 ^ ®^ 3 

[00281 OB^7 13a, 13b Trl^ * 

fOB U-<v^iS^3 6tC*3V^T x El 4 Ir^T <fc 5 

tr, ^®.m^<DOBn<D%m*^zf^i/-7y >- 
# u i pfffi^oo b ^^^w-mu^^^%\z%^t 

3 0 IU4?>0i!<£><}:?tr % iooii (H) xiooil 

(V) : Qfe&SB, lOBi (H) XlOOjlflft (V) : 
OB^CCD^, #^^r^/utt*C*^^*¥* 

fto®*i&<^tf};^fc3 0 rr-eii. 4®Kt (h) x6 50 
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4i* (v) fcttoB^ai^^^y^^yy 

[0 0 2 91 #C^^C\ "r — fr&^&S 7\±3o\,*X, 
StjfE»ffi£*ifc&&S<DOB u-^yu5p*9ffi35 5 7 .y^^^T 

^^(slSSl 3 a, 13 b^A^S^T'*— /uK$ 

[00301 ^?>££. &M^S<OOB l/-</U|iA/ 
D^&2£l 2a, 12 b(DV?T Is^^Mfentf h -M^ 
-SI, IOOB ^;K*r^^^Wl-^7^iff^ 

[003 11 S6^0B^^>^^IhJ^1 3a, 1 3 b <D 
»f£«»Sr*H- 0 ige-C-^OB^^^^fElK^A^^ 

^i^^S 3 6 -CA^fH-^^>«-feSc0O B U-tyK^^fg 

«lt O B U-<^sp*S«[S:fia* U 3 8 T* 1 MHft 

^Hfert^ffillSiJcfit^?)^^ 7 y 3 1 <D\ti 
J)*mn-tZ>Z-k\Z£*). A/D«K»i 2 a, 12b 

[0 0 3 21 ZbiZ, VM&l"</l'¥-*&^&3'9\Z.i$\ l * 

mx\^ 6 4 pi* (h) x6 4mm (v) tmvk&n<D 

G, B(D#felCOV^^Wi-C PU 3 4«CIi^e>ix 

[0 0 3 3] H*bftv^tftfp^^y^jrj;9*b>r h 
^^y^tlE^^CPUS 4 tr^b-CfT^n^t. 

CPU34fj:, OB^:x:7THlSgl 3 a, 13.bHS 
^JHW^2l^ix^2^SE^R, G, B<Dm&im^¥*1%m 

m<D&m<Diti:nmvx*7'{ Y^^^mmmm^t 
3 a<Dm^^mvtcGm^(o^mm^^mt, o 

[00 34] fliffao B ^ 7 V^tHlK 13a, 13b <Diti 
-t JVPn^^^lHS 14a, 14b K A^l ^ 

14a, 14b|-li. m!iaCPU3 4T^^?>ix/c^!7 
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n&Mt 1X4^. £>tt\ xv^^/u^^l 4 Mete. O 

tea****** Lt^x.5)ii5 e 
[00 3 5] r<Oj:?l:, f^/^Sl 4 a, 14 10 

[0 0 3 6] *H*Jg«B-er±. rt««SSrftlt#*.-5SI- 
/^K*IB UIC C DiZ)#f t ^/HBA^MSfflfflrtO 

mtWic, #ffy^S©R, G, B#fefi6^ 
Jb 3.._3lv!7>f_b ^5Jsx MuEjSrfT 9 2 o<D u^/HElg^ 

[003 7] rta«&ft2c4»«:* rt«jftoife«SSB i 9 
• l-AA+5#fiOS***#<\ 2 ^#E<DCC Dotting: 

[0 0 3 8] cU-UcStfU *!7-Y h/*7>**IIEIi % 1*1 
»«r»AU H8W*435«ajE*tttt*t>fc'e--«4W* 
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So 

[0 0 3 9] El±^J:5lwfKi|Slis*»wJ:*ttf v *!7 
Uh*7-f F^9>'^4ijE«F0 2*jR<Z)ta*Sr*Jffl-rs 

[0040] **5, &mM&m<Dfcmmti,x. 

■h^7V^«iE*fT5^#^***<Oftt>9IC. AG 

[004 1] H7ftt^bH9l4**M^S|2iafi»ffi»i: 
^o^B, H.8ttccUJcKJt5>ixSfi:ffilRl»l38filHl 

[004 2 ] $23£KJ&ftBtt« El 1 Ki»U*:* 1 

H1K0CXO2 8. PLL30SOTCXO3 

1, nwC^^-f 1 0 a, 1 0 b<DUft<0&Mffl& 
l3 7*t^Uia9tC*i- 0 &*5 V «&^gB»^BibTtt^l 

[0 0 4 3] ftfl&LfcJ;?!::, rt£tt2 0ft«lcER£ 

#4i-5o i*mroc cd t mm&m <o&mm&<r> 

CCD-eft, B»«^&VK»JBtt**«*4oTl^5. 

PU34ia'? fgigc $ ttfc C C D 4 <P?IJR*S*|SIJ * ^ 

. r ofljpJteS^jC ttccu3 <o®K«tt3*««] 0 M^t 

[0 0 4 41 ja7«rfltrECXO'2 8Oftto0 ift.-5*lg 
ESS^fllrtSrS-t-. O 111, ii.»lf*»^C 

cbffla>jE»Hft«^^ cr 5/^^^t5CXO 10 2 

t^CXO10 3i:?:ttTfc^ :h?>©cxoio 

2, 10 3 ^IRBT-lr Ji-tix-Pttffi*^ ^-^uH^- 
Sr^Ti-S ^^r^ * 10 4, 10 S^S^^ttTV^ 

CXO1 0 2, 1 0 3^IU^«litU^^10 6iI 
S!«*-lXT*5 0, tU^^106 ^ttj^^ SSG26I: 
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[O0 4 5] CPU 3 4frb<DCCDmM&%:\cmC 
t\ i!Stl/^^106tCX0102, 10 3(O^f 

cc D<Dm^m-m^\^tzmm 

* 1 O 4, 10 5 0aj^-*-^*«liCCD 
[0 0 4 6] 0 8trSaiaPLL3 0MVCXO3 1 CO 

ttto<? ^^^ffiie^»i^iHi^^«AS:^*ro mamm 10 
^jgieiK i o 8 is. ccba5^m^e>fgtb^&^s 

*iS^Srft#aii-fc*!)^. a*Bf**^CCDB»H 

(BPF) 109t. ^PF 
*^CCD^SjjlK»fflcOx<>'hV<^^^/^ 1 1 0 
t5:Wt"C^^ ntb^iO^V )?s<*-7<</u9 1 0 9, 

I 1 0<omi3%ittr£\'9 9 1 1 lte»a*4xTt^. i? 

1 l KOBJAStettttttJtttSl 1 2, p-/^ 
-?4A*9 1 1 3*S«^S5ttS*t. ^^^^yu^ 1 1 

3 4>«aK:tt> a»W**«)CCD«>JE»Hjft*tHI— 

ny^CLKl Sr«4fe"i-5 VCX0114 20 

^^CLK2«:MnvCX0 1 1 5 t^3fe3?a^K«t 
&tvTV>So VCXOH4, l lSWffiMlitl/^ 
^11 .6£:&&$;h;> -feU^> 11 6<^)fflMSSG3 
2fc«|&S*tSfc*l^ ffi*BJ£tt#l 1 2ld7-f— K^< 

[0047] CPU34 frh<DC C DWIS^I^ C 
"C. S&ir V> ^111 "TV<:x K'<* 7 ^ /U* 10 9, 

I I o<o\,^-rivfr<Dmjjfcmn£ix* ccrxommm^ 
m&vtcmmm&&<Dm*&&ftfr&te&&mi 1 2<o 30 

ctattu^^ 1 1 6-CVCXO 114, 1150^ 

y^s's sg3 2icaie>n 

[0 0 4 8] 0 9{r8tffBci— y<^7^/U^ 10 a, 10 
b Oft to 0 n w<^7 ^ /u* &R»*fc«#*MI 

@&^«#«j*S:*i-o CCU3om-g-»aiil«S^*3V^ 
T. CDS 9 a , 9 b <0«Sfcii. . a«6fiR*OC 40 

ffl*>n :7^/U* 1 1 9 k&Wtl?h1nX3S9 > £jx 

fe^D-/<^7>f7i/#i 18, n 9<7>a5^Jffi^-fe:i>^ 
^I20i:ai^, t^^no^K^yy 
^IsIBl la, 1 i'bjrgsa$jxrv^o 

[0 0 4 9] CPU34/d^(?)CC D C t 

9) 9 fti C C D^SBHftfti: A/D«'«« l 2 
a, i 2 b^fy/y MS-fe 

1 2 0to-/U7>f/^ 118, 1 1 9W^f 
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[0 0 5 0] ?£oT. »2HJ6»»fcJ:*ttf, »*5a 

^fflbTV^/iV^CXOO%SS:ih*^^<k{c:J:<9. ^ 
(B»fip<OEMCfSfe«SrJ8Si65r tiS-Cfts. 
[00 5 1] "»2 3BK»fi»c*5itsigK*Mto§i9ifc^ 

»fK S>SVM±»l361fi«JBi-*5lt5FPGA^T«SK 

ft £*tTl£ofc@&#te<0#J 9 tft£.&U<F P G AtDrtpfl 
EiBo»^»^tToTb*3*3-tnS:teCfcft. CCD 

c c D*]j3i|8*i;i^ < ®^tt^ i^st; 

F P G A<DfHnmf&<D7£M$:rf #3* IV\ 

[0 0 5 2] HI Oftl^LEIl 3li*38Wtf>£3jgft». 

*temm&<om&*fM-7v> v?m. mi 1 (i^m-^- 

ffi*fel^-r S is?*?* — K. Hi 3^7K¥*F^<ot£ 
[0 0 5 3] ^3^*S^®(i. Hl^*bfc»l|Hfc» 

[0054] «tff»miie..i 6*»ba**ixfc»fc««* 

^Hoi^M^o 7i/-A^^ey4om ^ 
»t5-RE.l m^-i- «fc 9 Wtlftfs-g-^it^^tc^CTra^: 

fcWft«**±. «ft©7^ ^*M1, 4 2 k^-t 
5WE lfs-^-, WE 2m-^{wJE£:DT7-r ^filcMO^tt 
XIBttSixSo :^)5>f^ : eJ4l, 4 2?>m*l*F 
PGAKT«*SilS*J|[ia«4-3tej\*S*t6.- 
[0 0 5 5] ,7fcttH*WfcV^*5p*!> 

filffT Kl<^|*ROM"T?«ljSK$*t5 VKROM4 41-, 
^fmiJ^ykW^T K^ttHDROM-eHI*S 
tl5HKROM4 5iiA^^*x, SittT K^K&CT 
VKROM4 4T11WEfl§, ABSEL{|^M$ 
*W 7k¥T K^|C/EDTHKROM4 STrteREfg 

-*§-," cEfs^54jsRs*tt:ai*s*LSo- weis-a-, ab 

Ih]?S 4 3^7^7^7 0 5/ ^XtfttaiUKl- <fc o"CR 
Elfs^-, WE im^, WE2«S:^fl8SiT f> CE.fi 
4tt»»HK4 3rt^WWS«-t UTfflV>6*tS« 
[00561 7<y^*!!'41 I 4 2^5>SE*mSiX/c 
2*tt^|fefe«-S« % «lf0«54 3»rA*S*tTrtSBO 
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7j^7n^ («T, F F £ I23£-T3) 46, 47 
Sr&E&bfc^ l^)i:<FF4 8S:gfiUcABSELfl 

5o «^4 9C0ttS^S£* (B — A) «*XtftfrJb&s 9 
tixfiiFFSO, 5 1 £&&LTSII?[hIS&4 

[00 5 7] VKROM4 4I1 WEff^*, ABSEL 

m^m^-r & £ «r k^vc stih*-*- 

JlZfhtz. (B-A) ^tV^tLFF 5 2, 5 3 5: 

gfilTROMti*SnfcVR'OM5 4«CX*3SS 
*U FF 5 5XWaiWleIK4 3f*l<Z>FF 5 6 SrgitT 

4 9 £>B Ss^-A^ff-^ii. B^P^fr-tftf) FF58-6 1 
^S*bTSD»^5 7 0<ft*^AA*»CAA*ft5. 
[00581 iflSS 5 7 <^tii*l J F F 6 2 CA^J ^tl, 
F F 6 2 SrfflA *&tttoJH8irT« 
J«SixSj«|C»6 3<ODJB^FI^AA*lxao **u FF 
6 2 ^m^U/cff-^fi. FF6 4^bfcCE{|^ 20 
J:5tBA^*-^«?-S:«FOF F 6 5tSit*-/i/ K 

fflse* (D-o e»iitf*ffji-9«F-g-wt. -tJx-enF 

F66, 6 7Srg*bt»*lHlK4 3^?>— «fHJ*SH 
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1 X05»»ElgS 43rt^)FF72 SrigE& bTAD^ttS 7 3 

^A^fg-^fi. SpRO^to-frO F F 7 4 - 7 7 Lt 
A0»S7 3<Ote*<^A*KI-AA*ixSo Jn*«7 3 CO 
ttt^iiFF 7 8Sr8ftLT»JB4 3^&UJ*iSJx. P3 

[00601 VKROM4 4MHKROM4 Sfrhtti 
^£fl£WE{f-^, ABSELftt, R Efa^f*. ftS 
@K43toFF48, 7 9, 8 O LfcSL Jft3£ 

nfilRE 1 ff^, WElgf, WE 2iE^t LT F F 
8 1, 8 2, 8 3^e>ffi^S4xS 0 

[0061] m^. ±mv>£ o K«rt**tfctt**a3aig 

Bl 70A*Soy^ey8fottf^S:ttW-rSo ^7 u — a 
^^NO iz fEjg S ixfclWftW^H:. R E 1 C 

n/c^m-^. wEifH-^-, we 2fi^cect7'Y 
&u \z tt±m izj& c tcs< & - >- -cat h n ^ o 

[0 0 6 2]nt\ 7^f^ ; t!l 4 1, 4 2 7^bfS^ 
m (H) X4Ii (V) ^Bfcttm-g-SrSH*. (H) X5 

mm (v) ictt*rra*&icov^-cifi-<s. 
^zo\z^ mm^fa\zmmffim*n\<^4mm (h) x 



[0 0 5 9] HKROM4 5I1 R Eff ^, CE{f^&r 
a*-*-5fc*»-*3p«*TKU^HC*HUA-r«. r<^» 
jJc^flMRT KU*HCXl*«3Sig&4 3^?>ttJ**nfc 

(D-C) tMnFF6 8, 6 9£g&bT 

ROMT**fj*^iX7tHROM7 Ot^-C*®$n, FF7 30 

Y (m, 1) - (4/4) XX (m, 

Y (m, 2) - (1/4) XX (m, 

Y (m. 3) = (2/4) XX (m, 

Y (m, 4) = (3/4) XX (m, 

Y (m, 5) = (0/4) XX (m, 

[0 0 6 4] c^t% aa*raiwiff»*iB(iS:tf 5fc»iw 

^7^y«H41, 4 2l:»«U r.*te>«:1gSEIR 40 

Z (1, n) = (4/4) XY (1, 

Z (2, n) = (1/4) XY (1, 

Z (3, n) = (2/4) XY (3. 

Z (4. n) = (3/4) XY (3, 

Z (5, h) = (0/4) XY (3. 

. [006 6] ★sp^rPlwKHiaBBSrfTSfcftlw, 



5M? (V) lc*|(IUfc«^. *¥#fifcKIMfilB*:fT 

^5li (H) X5II (V) \Z$£±-fZ> 0 

[0063] mmxfa(ommffiffim(Dyk&ig^-Y ( m , 

n) Ht % £JIT^ (1) ST^tr 

1) + (0/4) XX (m, 2) 
1) + (3/4) XX (m, 2) 
3) + (2/4) XX (ra, 2) 
3) + (1/4) XX (m, 4) 
3) + (4/4) XX (m, 4) 

»• (1) 

^8fcflMS-g-^»#ii*4xa <fc '5KWE lfff, WE 2<g 

[0 0 6 5] ffijfc&fifctfcfcLfc^ *sp*l«teittl»«l 

(m, n) Ht, WTO (2) SCT*-*" r. <fc j^T?* -5. 
n) + (0/4) XY (2, n) 
n) + (3/4) XY (2, n) 
n) + (2/4) XY (2, n) 
n) + (1/4) XY (4, n) 
n) + (4/4) XY (4, n) 

- (2) 

CtUi^u— A^-ey 4*0*»bS«fc(E^-SrR*ai-rtB 
^ RE 1 (If ttfif K Lfctt«(OS 
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[0 0 6 7] ftV^g[slte4 3«r^t^ 7 

Y (m, n) =a XX ( i , j ) 

[00681 

a + 0 = 1 

XhZfrb, (3) 3Zte£lT(D£?\zmZXZZ><> 

Y (m, n) =oXX (i, j ) 

= X (k, !)+«.( 
[0 0 6 9] ffi^teSEHSi 7rt<OHSbftV*I*!? 
>s#<D\ti£H^ ROMT'M^^cVKROM4 4HA 
*&tL5 0 ^^VKROM4 4ll fiffi* frV^Hi* 
^fiiHX KL^Sr^BBT K^i Lt, &W.Jjfa(D7^ 

4 2^6WE lff^, WE2m^££j£^5fctf><OW 

v^S:2Wg<J-r5fc«)OAB S E"L« 

KROM4 4rtjrtt«»SixSrtS*2IC««$nfcC 
C D 4 ^SSi-IJ: Ctj»BT-^#«ft'tf &£tLT 
*5 9 , jg i lt»»«"«*-<fcc c DWffltt*li:»-J< G 
CDtu^ hfS^-(-J:t)\ rti£><o^— •TVMOJURj&Sfif 

[00 70] SiaVlHlK4 3 rt'a-Ctt, 7^^^!) 4 

i , 4 2^b»*msnfci^«»^«»*ya (x 
(i. j) -x (k, 1) ) asfrfott, ^io«Jlfe*tt. 

VROM5 4lrAASiX'5o 2o07-f^*Jtli*^ 

^*>€>S:X (i, j) , X (k, 1) 

AB S E Lf ^ioTl^Uff *tl^ 0 V ROMS 4 

ICtt. VKROM4 4^?>m^$4x^>^— KfbStLfc.fi 

://i^S##»*tL-0*S 0 VROM5 4©BJ*tt, 

(k, i) iftij»stLfiii:*ft«>«:**a«^fott5. 

[007 1] El 1 2 iCfiKltifclHlBSB^^-f s i/?^* 
— hS:*-f. .r^^lifiii:^IC4/3«FOl4:*S:tT5 

[00 7 2] VKROM4 4llA*$iX5IiS7h>^ 
taSCT. WEM, AB SELfs-g-^m^StL. ~tt 
^fl^SCTEHI^ WE2«**s**StL5. 
:OTE 1 f§^-, WE 2fH"^*t^Jt£ Z^^^r V 4 

1, 4 2IC|«fc«^S*Sii*tL, i 5<»igLfc« 

srsKfc. *iia:*®»air*5v^rJbE»A-e*stLaa 

■aftWRWSfrtetL*.. 

[o o 7 3 ] fiiast^igBaicjsi^TfiitiriPi^it^s 

fij.^4t*«adSffJ?tL5 0 
[0 0 7 4] Jfc*:*0«lH]S& 1 7rt<D[g;^b#Vvk¥#£ r 
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f£is&4 3tcA^stL. ^-r^ffi^s^tcio^rfiiS 

*«rff 5ifflMilHtt* J^T<£> (3*) ttm-Tz k&-?% 
S. . - ' 
+ £ xx (k, I ) --- (3) 

... ( 4 ) 

+ (1 -a) X Y (k, I ) . 

X < i , j ) -X (k, 1 ) ) »• (5) 

l/*<Dttitm^ ROMTM$tlfcHKROM4 5i:A 
^StL^ 0 r^HKROM4 5li, 7K¥^^^^^>ai^ 
<^tK¥T K^Sr#BBT K^i It, 

0 — i£3 R E 1 fc*tf>R E»*&tf*¥ 

m cr wsbt 1 — a*ttTfe o/cc 

(Ot 1 — :/^<03JWSfifett5 o 

[00 75] iS^0K4 3 SH^ftJfcM^ 
^ff^-Y (m, n) (Y (i, j ) -Y 

(k, 1) ) 35SfiftotL, ro«IS*iiHROM7 0l^ 

*y 4o^e>»*aistL.s«FjS.-e- 

— ^>*Sti^flS0»*m$tLfc»lC«;o-CV^« 

HROM7 0III1 HK"ROM4 5d^fflA* 
30 tLS=- hMkSnfc*WflB«* : a / £i^fi»<DaB* 
'3e*i^***tT3^-^*s*#ii*tL-CV^« 0 HR 
OM7 0<Dtttf7»:» «JH3»4 3U:JKStL. ^RO^tHi: 

ofc*i»e<sttfcY (k, i) btantstiykW-Jj&KDib 

[ 0 O 7 6 ] (g| 1 3 Id*¥ffi;fcl3tt»5tf>*>f 5 ^i/^-V 
::tli*?P*iRil:i 3/1 omcojA*^ 
fir 5«&S:*W-CV^.«. 

[0 0 7 7] HKROM4 5lrA^$tl^*?7 
i^Ct, RE«f, CE«^W^7$tL. ^tL^cOff 
40 ^^ABSELfl^SlIRE l«^£$;£tL£ 0 ^ 

<t)re ifs^jccT^^^-^ K>^ey 4 o^te^fi 

^St-MHStL, 7^y/^!l 4 1, 4 2tl7>fyl 

it*StLfc««r*sptt*igKa^2fcfetLSo *fcw<0fi 
iff*|6j|2:St*StLfc«Wfe(e-©-i±, CEfiti:i5IBM- 
*-^jK-S:»oFF 6 '5fc:2l5>tLS 0 SftEfiS:*!*! 
fci^Sftfc*fc«#i: C Efs^w J: 9 tt^ffllip £tL£ 
FF6 5(DttiM^4rSi^ *¥*£*l§ll88H;:fe<r*-CJb 
.IE*5£-e* * tt5 ASpfeft*. 

so [0078] fiE*ia& VTk^i^^-St^iaasrtT 5 0 



( 9 ) 

15 

S&lr^^-C, MIS (3) liStw^LfcY (rri, n) =a X 

x n, j) (k, i) izxzmimffim&rr? 

fc, a XX (i, j) (k, I) (Dmn&ft? 

fztb<D2Wm<0R0Mh&mtfJ:Z> 0 ZiX\zftl,X*n 

^t^5 1»ROMh ox (X (i. j) - 

x (k, l) ) ^g^ffp lSi^ROM^iaDK: 
[00 7 9J ^oT, *3|»t?BttlJ:J:iLtf. ^S^ft 

[0080) [«-|E] 

( 1 ) 2 ^ ^4wuR*ttJ ueoH*lWfcS^«:«*. 
fcrt«ltfr#Ra«fc»ttU l»EB*WiMfc^-C#& 

Sr-t Jx-PtLBME-f-S f^AflME^S t , *6E 2 

[0081] ( 2 ) flW2«»#aii. ftfria 2 ^*£tf>^ 

[008 2] (3) WEu^yi«»*»«:*!7>f h/< 
[008 3] ( 4 ) flftEfflfl^SEtt:* fflC 2 ^^^^ 

5Eft«:WW-r S r i «: W* .i i-«'f*E 3 
[0 0 84] ( 5 ) BftE i^-</i>WS¥^ttfeWWSE'li]. 

.So 

[0 0 8 5] (6) iS^MfgltAGC 

ftE i i-Ea^ST-rtsaafifai 
[oo86] ( 7 ) BMft«#sr(i -s-ftia-r am-g-tea 50 
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ls]»^*5i,^T. WE8Wft(I#.<oBf*ffiS^JESDfcT Ki/ 
T«M««RVaBiSIW«^S:*4i-aROMi. ME 
Kir* l!»Eil]eiiIK^mAtWE!fcik«^-i:oa»«:S5 

WEI^«#t*i03»-t-5*0*igttfc. £:WLT#tK 
WEl^fi*a>iB*^« J f-tt*«iaSrfi : 9 t£;#c#ySII]Eg 

[0 0 8 7] 

[H2] * ^ ^mm<om^m^-rmm 
-raw a 

-tnmm 

im7] »2 3llfe»J8^«accuirKite>tt536IBIs] 

[as] »2*j6»ffi^«-sccu*cRite>n5ffittra 
[B9] »2^jfi«»»c:«5«-g-*aaigK<oo-->^7 

IH10] «3l»fe«ttlcascCUrtOfl|-9«aBIBS 
[Bill W^fB*«?St*:*aaS:RWi"af^fflttWH 

ibii 2] mm.xfa<nte*&m<D* 4 >-v^*-b 
im i 3 ] *sp*ifii<Dffi;fcia»<o*>r $ v^-*— h 

2- rta» 

3- ^y7^yhn-;^-. 7 h (CCU) 

4- CCD 

10a, 10b-o-/U7-{^ (LPT) 

11a, 11 b- ? ^is-f^fe 

13 a, Ub-OB^yy/lHlK 

14a, 14 b--T f v?^/U**« 

15a, 15 b-^^y^^y 

1 

3 4-CPU 
3 
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[04] 




lOOtffl.* 




OB&5 n-rVirTTsf 
4fefc(H)x64ffl,*tV> 
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r*ss g<t* Bft^ 

OBfcP fc*HfL» 
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(2.5) a%l (49 


a a &5) 


as as 


<S9 



4B£(H)X4B*(V) 4HS(H) X513e(V) 5B* (H) X5B*(V) 



[012] 



VKROM 44 WEKH 
VKROM 44 ABSEL21* 

>r>ytv 4t wei 

42 WE 2 
^v^t'l 41 afcffcdiA 
Tf^t'J 42 a*t«uti/> 



■ 0 , 1 , 2 ■ 3 , A , 5 



1 T 



1 r 



i r 



j — i r 

j — i 



j — i 



j — i r 



i "» i m i 



i r< ■ yt i " i r< i r ' i w i 

n-4/4lcX1-»0/4«X£ 

V3-l/4«XJ+3/4aX* 

Y3=£/4« X£+Z/4*X3 * 

V4-3/4X XS+i/4 * X 4 



[^131 



O 1 2 3 4 5 6 7 8 3 IO II 12 13 W IS 16 IT 18 19 2021 22 23 24 25 26 



H — I — I — I — I — I — h 



J~~L 



OKW^I 1 1 1 1 f 1 1 

40 

7L-A*E'I RE1 
40 

4& ^ I — I 1 — I — \ H— 

^>^tV*M»42 ,XI X» MX4 X9 XT 

Hfcouitt 1—1 *— +_H *~ 

FF 65 NA^iS ^ 
FF65 Xt)H*-~ra,G§ 

FF 65 &i}4R% 



X» XtO XII 

1 — I — 



xr xb 

h- 



J~L 



Y4 



4 1— I t~ 



-I — I — I 1 H 



I I » 



xojo* Xia yjn tar xt» *2o xai ^xg^cgaxaygaxae^ 



-f — I — H 



XI. 



XT. 



x*ox« X4Z mm xs xwnr xis x» xaojsi 
— 1 — I 1 — I — I I t I 1 — I — (h-J 

XIO XII XJ2 X<SXM XiS XM XCT Xtt Mft XSO X2t 

1 1 1 1 f 1 1 1 | 1 1— — 



X3 X0 X7 X« X9 XIO XM XI2 Xf9 X44 X» 

1 1 1 1 1 1 1 1 1 1 



JTL 



_n_ 



si 



X4- xs m xr x 

1 — I 1 — : 1— 



xio xn xaxa m 

— ^ 1 — I — I — 



VM/Sf XM«M3<XS Yfr4t/13aXf*-S/13*xa 

va-c/oxxz+r/OTxa yw-«a5« xr*tt/ii>xa 

YB-1ZS19CX4*1/13«X9 Vtt=7/OiXf9 *0/BXXK> 

W-*yn3*X*+«/W«Xf> YDMOi/<S«X*-t?/t9«xtl 

YT-om*K*+*/o*xa 



I^«JE#1 

itimai ^9^6^ 2 7B 

l^«iEl 1 

miEtt£tmB4>} 0004 

(ttjErt^l 



[0004] &mmAteMz.l£$?m¥ L 8 - l 3 3 6 3 1 
^-1^*3 V » 2 MSg^ttS b C C D Sr^xifdrt^M* 5 ^ 



( 13 ) 



^fflW^l 0-276976 



t ware b (om^mM t iz K^m-t- 1> <oxth 

5FDA (7o— v^x-r :7a— ^ 3 yjy/) ^ 
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